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The wild mink has gained acceptance as a sentinel species in environmental monitoring. However, only limited data are available in the literature on factors driving variability in concentrations of organic pollutants in this species. This study characterizes the differences in contaminant concentrations in subcutaneous fat of male mink from four different areas in Sweden and demonstrates how age, season and body condition influence concentrations of polychlorinated biphenyl (PCB) congeners, polybrominated diphenyl ether (PBDE) congeners (including methoxylated forms, MeO-PBDEs), as well as the pesticides dichlorodiphenyldichloroethylene (DDE), chlordane and hexachlorobenzene (HCB) . The data were statistically treated using multiple regression and principal component analysis. The P PCB concentration and concentrations of PCB congeners 138, 156, 157, 180, 170/190, 189, 194, 206, 209 as well as PBDE 153/154 varied with age. Season had an influence on P PCB, PBDE 47 and PBDE 153/154 concentrations, as well as concentrations of most PCB congeners, with the exception of PCB 101, 110, 141 and 182/187. Lean mink had higher concentrations of most PCBs and PBDEs than mink with larger fat depots. The analyzed pesticides (DDE, oxychlordane, HCB) showed no systematic variation with season, age or body condition. The concentrations of MeO-PBDEs were generally low and 6MeO-PBDE 47 was the most commonly detected MeO-PBDE in mink from marine, brackish and freshwater areas. The results indicate that age, season and body condition are factors that may influence the concentrations of PCBs and PBDEs, and it is thus recommended to take these factors into account when analyzing mink exposure data.
Ó 2012 Elsevier Ltd. All rights reserved.
Introduction
The increasing concern about endocrine disruptors and possible effects of mixtures of contaminants on humans and wildlife emphasize the need for environmental monitoring and the use of sentinel species at a high trophic level. The American mink is a semi-aquatic species that feeds on fish, birds, rodents and frogs (Gerell, 1967) . It has been proposed as a suitable sentinel species for monitoring exposure and effects of chemical contaminants in the environment (Basu et al., 2007; Persson et al., 2012) . The mink is particularly suitable as a sentinel in Sweden, where it is an invasive species and therefore is legally hunted throughout the year in unlimited quantities, which facilitates the possibility of systematic sampling and monitoring over time. Also, monitoring to compare pollutant concentrations in different geographical areas is feasible 0045-6535/$ -see front matter Ó 2012 Elsevier Ltd. All rights reserved. http://dx.doi.org/10.1016/j.chemosphere.2012.09.060 possible as the mink is distributed all over the country of Sweden and thus found in several different environments: along marine and brackish water coastlines as well as at inland streams, rivers and lakes. The home range for each mink is relatively small, on average 2.5 km along a shore-line (Gerell, 1970) , suggesting that the contaminant concentration in a specimen reflects the local contamination levels.
Variation in wildlife contaminant concentrations and patterns is not only attributable to temporal and spatial differences, but also to biological factors such as metabolism and reproductive state (Bleavins et al., 1981; Yordy et al., 2010; Bytingsvik et al., 2012) . It has been shown in several species that the body burden of contaminants varies due to factors such as age, sex, and diet (Addison and Smith, 1974; Borgå et al., 2004; McKinney, 2011) . Knowledge about factors underlying differences in body burden between individuals may be important in order to identify subgroups within populations at particular risk of adverse health effects due to chemical exposure. Such knowledge could also be used to standardize environmental monitoring and thereby reduce variation.
For the persistent organic pollutants included in the Stockholm convention, concentrations in marine wildlife are well documented in remote areas such as the Arctic (AMAP, 1998 (AMAP, , 2004 , as well as more densely populated areas such as the Baltic region (Jensen et al., 1969; Andersson and Wartanian, 1992; Bergek et al., 1992; Blomkvist et al., 1992; Koistinen et al., 1997; Roos et al., 1998) . Polybrominated diphenyl ethers (PBDEs) have recently been added to the Stockholm convention and their concentrations are well documented in several species in the marine environment Law et al., 2006) . In terrestrial and semi-aquatic or semi-terrestrial wildlife on the other hand, sparse data are available on persistent organic pollutants. Even less is known about concentrations of methoxylated PBDEs (MeO-PBDEs) and the origin of these compounds is debated (Teuten et al., 2005) .
In the present study we examined the possible influence of age, season and body condition on the concentrations of various environmental contaminants in wild mink. Male mink from four populations occupying ecologically different habitats in Sweden were analyzed for polychlorinated biphenyls (PCBs), PBDEs and pesticides.
Materials and methods

Sampling
One hundred and one male wild mink were killed by local hunters from August to the end of April from 2004 to 2009, in four areas in Sweden: the Koster Islands in Skagerrak (K; n = 26), the Märsta inland region (M; n = 25), the Gävle Baltic Coast (G; n = 25), and the inland of Northern Sweden (N; n = 25). The areas are characterized as follows: K is a sea water-environment about 8 km off the Swedish coast in the North Sea; M is an industrial and agricultural fresh water environment next to a town with 25 000 inhabitants, a large international airport and the training camp of the Swedish Rescue Services Agency; G is a brackish water costal environment at the Baltic sea near two towns (70 000 and 12 000 inhabitants) and with moderate industrial activities 10-20 km away; and N is a sparsely populated inland environment with few industries and low agricultural activity.
Free-ranging mink were killed by a trap or shot and then frozen at approximately À20°C within 24 h. They were transported to the necropsy facilities at the National Veterinary Institute in Uppsala and thawed just before necropsy, which was performed as previously described (Persson et al., 2011) . The age in years of each mink was determined by tooth cementum analysis (Matson, 1981 ) at Matson's Laboratory (Milltown, Montana, USA). Assuming the mink were born at the 1st of May, they were categorized into three age groups; juvenile (0-12 months old, n = 51), 1 year old (13-24 months, n = 33) and two or more years old (older than 24 months, n = 17). Hours of daylight at the specific capture date and site for each mink was used to construct three seasonal groups; autumn (17-9 h of daylight before winter solstice, n = 42), winter (<9 h daylight, n = 29) and spring (9-17 h daylight after winter solstice, n = 30). In the necropsy procedure, the subcutaneous fat between the hind legs on the ventral part of the abdomen was excised and weighed. The body condition was set as the weight of the subcutaneous fat in relation to total body weight (g subcutaneous fat/kg body weight). Due to the lipophilic nature of the chemicals that were to be analyzed, body fat was saved (and refrozen) for chemical analysis.
Sample preparation and analytical determination
Detailed information on chemicals used in sample preparation and reference standards can be found in the Supporting Information. The sample preparation was performed using open column extraction followed by instrumental analysis using GC-ECNI-MS, as previously documented (Covaci et al., 2007; Rotander et al., 2012) . Subcutaneous fat (3-5 g) was homogenized in a mortar with anhydrous sodium sulfate (5 Ã fat weight), and approximately 8 g of the homogenate was transferred to glass columns (18 mm in diameter). The 13 C-labeled internal standards were added and the lipids were eluted with hexane/dichloromethane (1:1, v/v). After solvent evaporation using low-pressure rotary evaporation, the lipid contents were determined gravimetrically. Sample clean up was performed using a multi-layer silica column (18 mm diameter) containing KOH silica gel, neutral activated silica, 40% H 2 SO 4 silica gel, 20% H 2 SO 4 silica gel, neutral activated silica gel and activated Na 2 SO 4 . The analytes were eluted with hexane. Prior to instrumental analysis, a mix of three 13 C-labeled PCBs used as recovery standards was added. PCBs, pesticides, PBDEs and MeOPBDEs were analyzed by an Agilent 6890 GC coupled to a low-resolution mass spectrometer (Agilent 5975). PBDEs and MeO-PBDEs were analyzed in the negative chemical ionization mode, monitoring m/z 79 and m/z 81, and analysis of PCBs and pesticides was performed in electron impact selective ion recording mode monitoring the two most abundant ions of the molecular chlorine cluster.
Splitless injection was used to inject 1 ll of the final extract and the column used for separation of analytes was a 30 m SGE DB-5 (0.25 mm i.d., 25 lm film thickness). For analysis of PBDEs and MeO-PBDEs, the temperature program was set to initial 180°C for 2 min, ramped 15°C/min to 205°C, 2°C/min to 251°C and 6°C/min to 325°C. For analysis of PCBs and pesticides, the temperature program was set to initial 180°C for 2 min, ramped 15°C/ min to 205°C, 2°C/min to 230°C and 5°C/min to 325°C.
Quality assurance
PBDE congeners 28, 47, 66, 100 and 99 and MeO-PBDEs 2MeO-PBDE 68, 6MeO-PBDE 47, 5MeO-PBDE 47 and 4MeO-PBDE 49 were quantified against 13 C-labeled PBDE 77. PBDE congeners 85, 154, 153, 138, 183 and MeO-PBDEs 5MeO-PBDE 100, 4MeO-PBDE 103, 5MeO-PBDE 99 and 4MeO-PBDE 101 were quantified against 13 Clabeled PBDE 139. Quantification was carried out using the internal standard method using 13 C-labeled internal standards. PCBs were quantified against 13 C-labeled analogues and pesticides were quantified against 13 C-PCB 52, 70 or 101. The identification of individual congeners was based on accurate isotope ratio and retention time, and detection limits were set to three times the signal to noise. Quantification was carried out using the internal standard method. The average PCB recoveries ranged between 68% and 107% and the average PBDE 77 and PBDE 139 recoveries were 107% and 98%, respectively. With every batch of six to nine samples extracted, an extraction blank was also prepared and analyzed and instrumental blanks of toluene were monitored. No blank concentrations exceeded 10% of the concentrations measured in the samples.
Statistical analysis
Effects of age, season, body condition and geographical area on the chemical concentration were analyzed by least squares using the general linear model (GLM) procedure of SAS (SAS Institute Inc., Cary, NC, USA, version 9.02.01). Normality of data distribution was assessed using the univariate procedure of SAS and diagnostic plots generated by the GLM procedure. All dependent data were log-transformed to improve normal distribution before further analysis. The model used for analyzing the effects was:
where Y is an observed contaminant concentration; l is the population mean for the concentration; AGE is a fixed effect due to age category of the mink; SEASON is a fixed effect due to season of sampling; BODYCOND is a fixed effect due to the body condition of the mink; AREA is a fixed effect due to area of sampling; ERROR is a random residual error term. The variables year (of capture) and sample batch, as well as the effects of biologically relevant interactions between all variables were tested but none were included in the final model due to insignificance or small sample size. Pairwise comparisons of least square means were calculated by t-test. P-values less than 0.05 were considered significant. Also, an additional model was made for comparing seasonal variations in body condition in the four different areas. The model used was:
In this model, body condition is the dependent variable (Y) and SEASON Ã AREA is the interaction between the area and season.
A principal component analysis (PCA) on log-transformed contaminant data was also performed, using the SIMCA P + software (Umetrics, Umeå, Sweden, version 12.0.1). In addition to the concentrations of contaminants, the variables area, season, age and body condition were included in the model. The data were centered and scaled (to variance 1) prior to modeling and the value of explained variation (R 2 ) was calculated. Determination of the number of significant components and an estimate of the predictive ability of the model (Q 2 ) were performed by cross validation.
When analyzing biological data, models with R 2 values >0.7 and Q 2 values >0.4 are considered to be acceptable (Lundstedt et al., 1998) .
A one-year-old mink caught in spring in the M region showed extremely high concentrations of most PCB congeners (sum 124 000 ng/g fat, 10.2 standard deviations above mean) and was therefore excluded from all calculations. For samples in which a contaminant was not detected, half of the limit of detection was used in the calculations. Contaminants were excluded from the GLM analysis, the descriptive statistics and the PCA if <33% of the samples had detectable levels of residues. Also, contaminants that were found in very low concentrations (mean < 1 ng/g/fat and no individual concentration higher than 8 ng/g fat) were excluded from the GLM analysis and the PCA. Contaminants that were included are marked with an asterisk (Ã) in Table 1 .
Unless indicated otherwise, the anti-logarithm of the least square means are reported. They are calculated from the multiple regression model and are therefore adjusted for the terms in the model. For arithmetic means, see Supporting Information.
Results
Mink characteristics are summarized in Table 2 . The body condition of mink caught in winter was significantly higher (p < 0.05) than that of mink caught in autumn or spring (data not shown). Body condition was a significant covariate for the sum of the PCB concentrations ( P PCB, the sum of 29 congeners) and all PCB congeners in the model except PCB 28, 52, 47/48, 74, 66, 101 and 110. It was also significant for the sum of PBDE concentrations ( P PBDE, the sum of 11 congeners) and all PBDE congeners included in the model. The relationship was negative; lean mink had higher concentrations of these contaminants than mink with larger fat depots. The PCA model (R 2 = 0.72 and Q 2 = 0.57) had four significant components. The scores and loadings plots of component 1 versus 2 explained 58% of the variation in the data (Fig. 1) . Corresponding plots of component 3 versus 4, the descriptive data for the components and the R 2 and Q 2 calculated for each variable are found in the Supporting Information.
PCBs
Age influenced the P PCB concentrations significantly (Table 3) , but when comparing age groups with least square means, this was only true for congeners 138, 156, 157, 180, 170/190, 189, 194, 206 and 209 (Table S4 ). For these congeners and P PCB, mink that were 2 years or older had significantly higher concentration than the juveniles and the one-year-old mink (p < 0.0001-0.05). There was no significant difference between juveniles and the one-year-olds for any congener.
Season significantly influenced the concentrations of most PCB congeners, with the exception of PCB 101, 110, 141 and 182/187 (Table S2) . P PCB and congeners that showed seasonal variation were present at significantly higher concentrations during spring than in autumn (p = 0.0001-p < 0.05; Table S5 ). In addition, P PCB and congeners 52, 47/48, 156, 157, 180, 183, 170/190, 189, 194, 206, 209 showed a significantly lower concentration in mink caught during winter compared to spring (p = 0.01-0.05). There were no significant differences in concentration between autumn and winter for any congener.
Least square mean of P PCB was significantly higher in the G area (9995 ng/g lipid weight (lw), p < 0.0001-0.001) than in the K, M and N areas (3194, 3058 and 1534 ng/g lw, respectively; Table S3 ). The PCA showed that individual mink with the highest concentrations of PCBs came from the M and G areas whereas mink from the N and K areas in general contained relatively low concentrations. It can be seen in the scores and loadings plot (Fig. 1) that mink from the M area showed a large variation in contaminant burden, and tended to have high concentrations of the low-chlorinated congeners 28, 47/48, 52, 66, and 74. Some of the mink from the M area were located outside the Hotelling T 2 ellipse (0.95). These results were confirmed when least square means were compared, but significant differences were only found between the M area and the N area (p < 0.001-0.05), and between the M and the K area (p < 0.01-0.05 but only for congeners 28, 47/48 and 52). The higher chlorinated congeners 138, 153, 180 and 170/190 constituted 73% of the P PCB. As shown in Table S3 , PCB 180 was the predominant congener in the G area (25% of P PCB), followed by congeners 153 (20%), 138 (19%) and 170/190 (15%). The M and N areas showed a similar PCB congener profile as the G area. In the K area the pattern was different, as 153 was the most abundant congener (27%), followed by PCB 138 (22%), PCB 180 (20%) and PCB 170/190 (11%).
Pesticides
The analyzed pesticides showed no systematic variation due to season, age or body condition. Oxychlordane was predominant among the chlordane components analyzed. Other chlordane components were found in lower concentrations (Table 1 ). In the PCA, the pesticides co-varied with brominated compounds and were mainly found in high concentrations in mink from the G area. The higher concentrations of pesticides in the G area were confirmed by least square mean comparisons; significantly higher concentrations of HCB, oxychlordane and p,p 0 -DDE than in mink from the K, M and N areas (p < 0.001-0.01) were found (Table S7) . Mink from the M area had significantly lower concentrations of oxychlordane than mink from the K and N areas (p < 0.0001).
PBDEs
Age did not influence PBDE 153/154 in the overall model, but the least square mean comparisons showed that the concentrations were higher in the 2 years and older mink than in juvenile mink (p < 0.01; data not shown). Also, there was a seasonal influence on PBDE 153/154 (Table 3) , with higher concentrations during spring than in winter (p < 0.05; data not shown). In addition, least square means of PBDE 47 showed higher concentrations during spring than in autumn (p < 0.05). However, neither P PBDE concentrations nor concentrations of congeners 99 and 100 varied with season or age.
Congeners 28, 66, 85, 138, and 183 were found in low concentrations (Table 1) . PBDE 47 was the most abundant congener (45% of total PBDEs), followed by PBDE 153/154 (29%), PBDE 100 (14%), and PBDE 99 (9%). This congener profile was true for all areas and all age classes, except in mink that were 2 years and old- er. In this group, PBDE 153/154 was as predominant as PBDE 47 (40.6% and 40.3% of total PBDEs, respectively). The PCA (Fig. 1) shows that high concentrations of PBDEs were particularly found in mink from the G area, but also in some mink from the K area. Least square mean for P PBDE concentrations was 45.7 ng/g lw in the G area, which was significantly (p < 0.001-0.05) higher than in the other three areas (15.3-27.3 ng/g lw; Table S6 ). Concentrations of PBDE congeners 47, 99 and 100, but not 153/ 154, were significantly influenced by area (p < 0.01; Table S2 ). 6MeO-PBDE 47 was detected in 67% of the mink in this study. 2MeO-PBDE 68 was detected in 29 mink and its concentration was below the detection limit in 32 mink samples (Table 1 ). All other methoxylated PBDE compounds were found in only a few samples and in very low concentrations, i.e. three-to ten-fold lower than the concentrations of PBDEs. No effect of season, age or body condition was found for 6MeO-PBDE 47. As shown in Table S6 , mink from the G area had higher (p < 0.0001) concentrations of 6MeO-PBDE 47 (3.6 ng/g lw) than those from the K (0.4 ng/g lw), M (0.2 ng/g lw) and N areas (0.3 ng/g lw). In the loadings plot from the PCA model, PBDE 47 and 6MeO-PBDE47 are located close to each other (Fig. 1) . The correlation between these variables was 0.31 (R 2 ).
Discussion
To our knowledge, this is the first study on wild mink to report influence of age on concentrations of specific PCB and PBDE congeners, and to report seasonal variations in contaminant concentrations.
There are few studies addressing the influence of age on contaminant concentrations in mink. In one study, PCB concentrations were significantly higher in adults than in juveniles in some sites, which is in line with the findings in this study (Martin et al., 2006) . In another study, no age differences between mink <2 years old and mink P2 years old were found for P PCB or HCB, but concentrations were higher in juveniles than in adults for P DDT and P chlordane (Poole et al., 1995) . However, as the authors stated, the statistical method that was used might not have revealed true age differences due to small sample size and spatial differences in concentrations. In contrast to those findings, but in line with the results in this study, earlier work stated that there was no age influence on P DDT in mink (Franson et al., 1974) .
PCBs
Although PCBs are known to bioaccumulate, there were no significant differences in chemical concentrations between the juveniles and the one-year-olds. This could possibly be due to diet differences or a growth dilution effect. The significant age-related differences between mink that were 2 years or older and mink in the two younger age categories could, however, be assumed to be mainly due to bioaccumulation, since the congeners in question are highly chlorinated. Biotransformation rates of highly chlorinated congeners are generally lower than those of less chlorinated congeners, which have been shown in, for example, otters (Leonards et al., 1997; Giesy and Kannan, 1998) and other mustelids (Leonards et al., 1998) .
Leaner mink had higher concentrations of PCBs than fat mink. A reason for this may be that rapid mobilization of fat reserves, for example during times of starvation, results in an increased concentration of PCBs in adipose tissues (Wania, 1999) . This has been seen in other high trophic level species such as polar bears (Polischuk et al., 2002) .
In this study, the PCB concentrations were generally higher during spring than in autumn. Possibly, the seasonal variation in PCB concentrations is not solely driven by lipid dynamics. The variation could also be explained by seasonal changes in concentrations in the prey. For example, PCB concentrations in herring in the Baltic Sea have been shown to change seasonally, with higher concentrations in spring-summer than in autumn (Bignert et al., 2007 ). Another explanation could be seasonal shifts in food preferences, as the diet of the mink has been shown to be influenced by season (Gerell, 1967; Jedrzejewska et al., 2001) .
The mean P PCB concentration in area G in this study is similar to concentrations found in mink from both northern and southern Sweden almost 20 years before our mink were sampled (Larsson et al., 1990) . In addition, the congener profiles found in areas G, M and N are similar to the profile found in mink in that study. Notably, the marine west coast area (K) showed a different profile with PCB 153 as the most abundant congener. In comparison to the other areas, the inland fresh water environment, area M, showed a relatively large variation in PCB concentrations, as well as in concentrations of the PBDEs and pesticides. This intraregional variation could be a result of the relatively small home range of the mink, causing exposure of some mink to point sources and other mink to average background exposure. Possible point sources could be the adjacent large international airport or the former training camp for fire-fighters. In the M area, the PCB congener profile indicated a more recent exposure than in the other areas, as the concentrations of the less chlorinated PCBs were found to be relatively high compared to the concentrations in the other areas.
Pesticides
The lack of age dependence of HCB concentrations seen in this study is in line with previous findings in mink (Poole et al., 1998) . In other species, the results are contradictive; HCB concentrations were significantly higher in adult male otters (P2 years) than in juveniles (Grove and Henny, 2008) , whereas results from polar bears indicate that age has no influence on HCB concentrations (Bernhoft et al., 1997) . In the study on male otters by Grove and Henny (2008) , a significant increase between juveniles and adults was also found for oxychlordane and DDE concentrations, which is contrary to the findings in the present study.
Concentrations of p,p 0 -DDE in the mink in this study were similar to those found in a previous study on mink from Sweden (Larsson et al., 1990) . Mink from the Baltic coast area (G) had much higher concentrations of DDE, HCB and oxychlordane than mink from the other areas. Higher concentrations of HCB and DDE on the Baltic coast than on the west coast of Sweden is in line with findings in herring (Bignert et al., 2011) .
PBDEs
PBDE 47 was the predominant congener in the mink of this study, a pattern which is also seen in marine mammals (Law et al., 2003) . However, PBDE 153/154 had the second highest concentration and was even similar to PBDE 47 in concentration in the oldest mink. This is usually not the case in marine mammals, but in line with findings for polar bears (Muir et al., 2005 ). An additional finding in that study was that PBDE 153 was the most bioaccumulative congener, which is in accordance with observations on farmed mink (Zhang et al., 2008) . This was also indicated by the findings in this study, as PBDE153/154 was the only congener to significantly increase with age. In other species, there seems to be a lack of influence of age on concentrations of PBDEs, for example in polar bears (Muir et al., 2005) , arctic fox (Fuglei et al., 2007) and river otters (Stansley et al., 2010) . Least square means showed seasonal variation in the concentrations of PBDE 153/154 and PBDE 47 in mink in this study. The sources of variation are probably similar to those of the PCBs (as discussed in Section 4.1). Season should therefore not be dismissed as an influencing factor when monitoring PBDEs in mink.
In the literature, there are limited data available on PBDE concentrations in wild mink. Liver concentrations ranging from 29.4 to 2890 ng/g lw ( P PBDE), with a median of 136 ng/g lw, were reported for 20 mink in the Great Lakes area (Zhang et al., 2009) , which is higher than the concentrations in our study.
The concentrations of MeO-PBDEs were generally low in the present study and the concentrations were below those found in fish from the southern Bothnian Sea (Kierkegaard et al., 2004) . This indicates a relatively rapid metabolism of these compounds or it could possibly reflect the semi-terrestrial diet of the mink. The predominance of 6MeO-PBDE 47 is in line with previous findings in Baltic biota, such as herring, salmon and seal (Haglund et al., 1997) . Mink from the Baltic coast area (G, with brackish water) had the highest concentrations of 6MeO-PBDE 47. However, some inland mink (13 from the N area and 15 from the M area) contained very low but detectable concentrations. This might indicate a freshwater source of exposure, even though the origin is unknown. The concentrations of methoxylated compounds were much lower than the concentrations of PBDEs, unlike the findings in other studies in Swedish inland and Baltic biota where the concentrations of MeO-PBDEs were similar to or exceeded the concentrations of PBDEs (Haglund et al., 1997; Asplund et al., 1999; Kierkegaard et al., 2004) . The relatively weak correlation between 6MeO-PBDE 47 and the tentative parent compound PBDE 47 indicates that a metabolic hydroxylation and methoxylation in mink is unlikely.
Conclusions
In conclusion, mink from the four areas showed different contaminant patterns and there were also variations in concentrations of the various pollutants between individual mink within the areas. Both the PCA and the multiple regression model showed variation in contaminant burden connected to age, season and body condition, especially for the PCB and PBDE congeners. This information is, for example, important when using exposure data in assessment of contaminant-related health effects, in temporal and spatial trend studies, and for understanding trophic transfer of contaminants. The findings in this study suggest that it is not adequate to only distinguish between juveniles and adults, as the 2 years and older mink may be the ones with higher concentrations of certain contaminants. For monitoring of environmental contamination, it is recommended to sample 2 years and older mink during spring to include individuals with the highest body burden of PCBs and PBDEs.
